Some new first-order all-pass filters using a second-generation current conveyor are reported. Two circuits have higher input impedance than reported very recently and use a grounded capacitor. Additionally two more circuits have been reported, one of which has minimum passive and active components and has the facility of single resistance tuning. The other circuit has high input impedance and uses two current conveyors but has one passive component less than the similar circuits reported earlier.
INTRODUCTION
A recent communication has described an all-pass filter using a single current conveyor [1] . The circuit uses a floating capacitor and hence is not suitable for integration. In this paper it has been shown that there exist some more first-order all-pass filters which have higher input impedance than [1] and use a grounded capacitor. As compared to all-pass filters [2] [3] [4] most of the presented circuits use fewer components.
PROPOSED CIRCUITS
The proposed circuits are shown in Figures 1-4 . The circuits of Figures 1 and 2 have the same voltage transfer function given by
The input impedance of these circuits is the same and is given by
The recent circuit [1] has input impedance
Thus the proposed circuits have input impedance twice that of the recent circuit [1] . In addition, the proposed circuits have the advantage of a grounded capacitor which makes them suitable for integration [5] .
The circuit of Figure 3 is derived from the configuration [1] by interchanging R&C and has the same voltage transfer function. No doubt this configuration uses two capacitors but both are grounded and phase shift can be tuned by varying single resistance 'R' which is not possible with the circuit [1] . The circuit is ideal for integration. The circuit shown in Figure 4 realises a first-order all-pass transfer function of the form
As compared to earlier similar circuits [4] this circuit uses one passive component less and retains all the advantages. A grounded capacitor first-order all-pass realization with high input impedance having equal or fewer components than this has not been achieved yet. 
